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tke w r ~ ~ a ~ s - t k eorg 

Connections Map: Drosophila Wnt Pathway N. Perrimon and M. Boutros 

Wnt  signal transduction in the fly Drosophila melanogaster. 


next wave iisiww.nr;xt~~aveeorg 

UK: Super Conferencing-Get the Most from Your Meeting P. H. Dee 
Spotting top contacts, encouraging new ideas, networking like crazy-our "Yours Transfer- 
ably" columnist lets you in on the secrets of a truly effective conference experience. 

Canada:ABC-A Fun Lesson in Mentoring L. McKarney 
The Aventis Biotech Challenge gives high-school students in Canada a chance t o  participate 
in research, but it's also a great way for scientists t o  hone their mentoring skills. 

US: CPST Comments E. Babco 
Our occasional job market news update includes information on opportunities in geology, 
the life sciences, and chemistry, as well as articles on graduate enrollment, retention of 
women faculty, and R&D spending at U.S. universities. 

CrantsNet NeuroAlDS 
.r*.iVJ <"diI+S :"ii 6 ,d L 5 C i S l C Z i P d j  519' %/:LDP 

RESEARCH FUNDING DATABASE EXPERIMENTAL WEB SITE 

ONLINE STAFF 

SCIENCENOW EDITORSL~U~~Helmuth, Martin Enserink, Erik Stokstad 

So&S NEXl WAVE E D ~ R I A LMANAGING E D ~ RCrispin Taylor; EDITORS Robert Metzke (Germany). Kirstle Urquhart (UK); CONTRlBlrrlNG ED(-


mns Lesley McKarney (Canada). Mark Sincell; ~ J E C TMANAGER Emily Klotz: wnmns Katie Cottingham. Mona Mort; MAnKmNc:MnRnmNG 

AN AGES Karen Horting (US and Canada), Hazel Crocker (Europe); P R O G ~ ~ M D I R E ~ R  D'Adamo
Lisa Kozlowski; ~ * ~ ~ m ~ c a s r o c h ~ r J o e y  

K l E N d S  STKE ~~mrnBlyanRay;~ssochrr EDrroRs Lisa Chong, Nancy Cough, John Nelson 

ELECIRONKMEMAMANAGER David Gillikin: IrnEnNrr PRODUCTIONMANAGER Betsy Harman; nsslsrnm PRoDucnoN MANAGER Wendy Stengel; SENIOR 


PRODUCTDN*~~OCLATE
Lisa 5tanford;nsxxuns Carla Cathey, Mark Croatti, Robert Owens, LouisWilllams 

www.sciencemag.org SCIENCE VOL 291 16 MARCH 2001 



See Thermal Cycling 

Through the Window of a Dyad Cycler 



THIS WEEK IN Science 
edited by Phil Szuromi 

Smoke and Shuttle 
Ozone Controlling Cobalt Nanoparticles Snapshot 

Smoke aerosol and ozone are 2 1 1 5 Recently a strategy has been described for Several examples of molecular 
both produced by biomass obtaining highly uniform nanoparticles, called "shuttles" have been reported 
burning. A strong link between size-distribution focusing, in which the nucle- in which a molecular ring 
elevated tropospheric ozone ation and growth processes are separated during synthesis. Com- threaded onto a linear 
and biomass burning has been bined with the use of surfactants that bind preferentially to differ- molecule can move back and 
shown particularly for south- ent growth faces, the size and shape of CdSe particles could be forth between different posi- 
ern Africa, but other studies controlled. Puntes et al. (p. 2115) now report that this approach tions. Brouwer et al. (p. 2124; 
have indicated that tropo- can be applied to the synthesis of single-crystalline Co nano- see the Perspective by 
spheric ozone is driven by particles and nanorods, which are of special interest for their size- Sauvage) studied the dynamics 
large-scale atmospheric dy- and shape-dependent magnetic properties. These magnetic parti- of the cycling of a rotaxane 
na m ics and by lightning. cles organize into two- and three-dimensional superstructures. molecule between two differ- 
Thompson e t  al. (p. 2128) ent hydrogen-bonded "sta- 
have analyzed daily satellite tions" driven by pulsed-laser 
measurements of aerosol and ozone in the troposphere for Au- excitation. In acetonitrile solvent, transient optical absorption spec- 
gust 1996 to December 1998 and show that tropospheric ozone troscopy shows that the photon-induced motion occurs in about 1 
increased well before the large fires in Indonesia connected with microsecond. Charge recombination causes the rotaxane to shuttle 
E l  NiAo. Comparison of these data with earlier records from the back, a process that takes about 100 microseconds. 3 
1980s shows that smoke and ozone signals were generally de- 
coupled, indicating that biomass burning is only one factor de- T ~ ~ - w ~ ~  ~~~d~ 
termining tropical tropospheric ozone. 

Mitochondria, the powerhouses of the cell, are semi-au- 

Water Workings tonomous organelles that possess their own limited genome. 
Much is known about the import of proteins manufactured in 

lons may dissolve readily in water, which itself autoionizes into the cytosol into these organelles. Young et al. (p. 2135) now re- 
H,O+ and OH- ions. Two reports focus on the complexity under- port an unexpected observation-mitochondria from the yeast 
lying these apparently simple processes (see the Perspective by Saccharomyces cerevisiae can export peptides through a mem- 
Klein). Water forms solvation shells around dissolved ions, but brane peptide transporter. The role of peptide export is still un- 
gaining detailed insights into the structure and properties of clear but may potentially allow communication between mito- 
these shells is difficult because their chondria and the rest of the cell. 
signature cannot easily be separated 
from that of the surrounding bulk Avoiding the Noon Day Sun 
water. Kropman and Bakker (p. 
2118) have used nonlinear mid-in- Chloroplasts of the plant Arabidopsis convert light to metabolic 
frared spectroscopy overcome this energy-up to a point. When the incident light is simply too in- 
problem and find that the motion of tense, the chloroplasts shuffle off to the sides of the cell to find 
the solvation shell is sluggish com- some shade near the adjacent cells walls. Under more moderate 
pared to that of the bulk liquid-re- light conditions, the chloroplasts spread out over the face of the 
moving a water molecule causes the cell to capture as many photons as possible. Kagawa et al. (p. 
shell to break down and is thus as- 2138; see the cover) have now identified a protein that helps reg- 
sociated with a high energy cost. In contrast, breaking of a hydro- ulate this process, NPLI, that resembles a known blue-light pho- 
gen bond in the bulk can be compensated easily by the simulta- toreceptor. Thus, the plant appears to fine-tune and protect its 
neous formation of a new one. Another well-known property of light-harvesting capabilities by using photoreceptors to direct 
water, its autoionization that governs its pH constant, has been subcellular compartmentalization. 
even more intractable at the molecular level. Some ~ r o ~ o r t i o n  of , , 
water molecules dissociates in liquid water, but individual events 
are rare. Ceissler et al. (p. 2121) combined high-accuracy ab initio 
molecular dynamics calculations with a method for efficient 
sampling of the liquid water potential energy surface. They then 
elucidated a mechanism of autoionization that combines fluctua- 
tions in the long-range electrostatic interactions with hydrogen- 
bond dynamics. lons produced in this way usually recombine 
quickly, but when the fluctuation coincides with the breaking of 
the hydrogen-bond wire, the system crosses a transition state 
and rapid recombination cannot take place. 

Calling in Your Allies 

When attacked by herbivores, some plants are known to emit 
volatile compounds that attract predators of the herbivores. 
However, these indirect defenses have been demonstrated only in 
artificial laboratory and agricultural situations. Kessler and Bald- 
win (p. 2141; see the Perspective by Sabelis eta!.) show that such 
systems also operate under natural conditions. Using plants of 
Nicotiana attenuata growing in the Great Basin Desert in Utah, 
they directly manipulated individual components of the suite of 
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volatile organic compounds released after herbivore attack by Manduca caterpillars. 
They identified compounds that dramatically increased attack by the caterpillar's 
predators and that also reduced the oviposition rate of the Manduca moth. Thus, the 
plant can exert both "bottom-up" and "top-down" control of its enemies. 

Doing More Than Locomotion 
The major sperm cytoskeletal protein (MSP) functions in the crucial role of locomotion. 
Miller et al. (p. 2144; see the Perspective by Villeneuve) found that in the nematode, 
MSP also executes another critical step in reproduction-inducing the female's oocyte 
to come out of the arrest phase and mature. These results suggest that other proteins 
with MSP-like domains, which are found in plants, fungi, and other animals, may also 
have a signaling role. 

Brains Take Shape 
What gives a tissue or organ its stereotypic size, shape, 
and orientation? Experiments by Agarwala et al. (p. 
2147) now help to elucidate the molecular mechanism 
underlying the formation of different brain tissues. 
They altered the size, shape, and orientation of the 
Sonic Hedgehog morphogen in the developing chick 
brain and show that this signaling molecule can con- 
trol the size, shape, and orientation of characteristic 
brain structures. 3 

Editing Is Essential 
In the process known as RNA editing, some messenger RNAs are chemically modified af- 
ter they are synthesized and before they are translated into proteins. Editing was first 
discovered in the mitochondria1 RNAs of trypanosomes, in which a large protein complex 
catalyzes the insertion and deletion of several uridine residues, which are specified by 
small guide RNA molecules. Schnaufer et al. (p. 2159) have demonstrated that a compo- 
nent of this complex is an RNA ligase that functions during the bloodstream phase of the 
parasite life cycle and that repression of this ligase results in parasite death, which sug- 
gests that inhibitors of this complex may be useful chemotherapeutic agents. x 

Mixed Signals 

Multiple signaling pathways converge on the transcription factor NF-KB, which results 
in the expression of a range of genes. One of the upstream kinases that can activate 
NF-KB is NF-KB-inducing kinase (NIK), an enzyme that has been implicated in the se- 
lective gene expression in response to discrete signals received at the cell surface. Yin et 
al. (p. 2162) studied cytokine-induced transcriptional activity of NF-KB in mice carrying 
a targeted disruption of the NIK locus and observed the selective loss of transcription, 
but not NF-KB-DNA binding, in response to signals delivered through the lymphotoxin- 
ap receptor (LTaP-R). This effect, which was not seen in response to related cytokines, 
namely tumor necrosis factor and interleukin-I, correlated directly with disruption to 
the development of lymphoid tissue already reported in mice deficient in LTaER. 

Cultural Influences on Reading 
Dyslexia is a complex disorder that causes different degrees of impairment in reading 
and that also varies in prevalence across cultures. Paulesu et al. (p. 2165; see the news 
story by Helmuth) have undertaken a cross-cultural study of dyslexic individuals in Italy, 
France, and the United Kingdom by utilizing behavioral tests and brain imaging scans. 
They confirm earlier findings that languages with shallow orthographies (where letters 
map onto sounds in a one-to-one manner), such as Italian, result in less severe impair- 
ment. Nevertheless, the underlying neural activation patterns are consistent across 
dyslexic subjects in all three countries:There is reduced activity in the left temporal cor- 
tex, which suggests there may be fewer or less stereotyped connections among brain 

I regions than is observed during reading in normal individuals. 
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Greater Transcription Lengths 

Poly (A)+ RNA were used as 
templates in a two-step RT-PCR. 

Lane 1 1 kb Ladder 
Lane 2,3 2 kb Pol 
Lane 4,5 3.5 kb Pol 
Lane 6,7 5.3 kb TSC-2 
Lane 8,9 6.8 kb Pol 
Lane 10 , l l  8.9 kb APC 

SIGMA-ALDRICH 
SIGMA-ALDRICH .BOX 14508. ST LOUIS .MISSOURI 63178. USA. 800-325 -3010. 314-771-5765 

Purchase of these products IS accompanied by a l~mited lhcense to use ~t ~nthe Polymerase Chaln Reactton (PCR) process far research in conjunction w~tha thermal cycler whose use tn automated performances of the PCR process IS 

covered by the up-front license fee, ellher by payment to Perkkn Elmer or as purchased, I e, an authorized thermal cycler. These products are sold under llcenslng arrangements wth F Hoffmann-LaRoche Ltd . Roche Molecular Systems 
and The Perkln-Elmer Carporatton JumpStartTM. AccuTaqTM and eAMV RTTM are trademarks of Slgma-Aldrlch Co AccuTaqTM LA 1s llcensed under US patent number 5,436,149 owned by Takara Shuro, Co Ltd 
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From Sample to Results in 

Less Than Three Hours 


Perform nucleic acid purification and analysis more quickly and more 
precisely with MagNA Pure LC and the LightCycler Instrument. 

Process samples faster: Isolate DNA, RNA, or *nusea sampler 


mRNA in less than two hours, then view quantitative 

PCR results on-line only 30 minutes later. 


Fully automate sample processing: Combine 
sa;;{ f -------- = 


MagNA Pure LC, the LC Carousel Centrifuge, and the 

LightCycler Instrument to process samples with minimal %,","",{ 3 -------- -

"hands-on" time, freeing technicians for other research. 


Genomic DNA isolation 

Achieve greater precision and flexibility: from 32 samples of 

Precisely control pipetting, reaction set-up, and 
irm,mrdur. 

,ernlxi.,,,rr rcjthermal cycling temperatures to obtain more intra-assay variance. 4 z o  500 :so rn" ,-a%5" 7x0 ,so a50  $00 5 5 "  mo 650 700 7 5 0  

DU~I-color genotyping using the Lightcycler Instrument. accurate, reproduciMe results. 	
A. Schematic of the PCR 6. Melting cutve analysis was 
performed on different genotypes at codons 1 72 and 758 of the 
Apo E sequence (in channels 2 and 3) to discrtmmate wild type, 

For more information, visit our web site 	 heterozygous, and mutant genorypes. 

http://biochem.roche.com/lightcycler 
or contact us at (800) 428-5433. 

MagNA Pure and LghtCycler are trademarks of a member of the Roche Group 
The technology used for the LlghtCycler IS l~censed from Idaho Technology, lnc Roche Diagnost~csCorporat~on 
C 2001 Roche Dagnostcs Corporaton All r~ghts resewed Roche Molecular Biochem~cals 

Indianapol~s.IN 
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What does success look lik 
 Expertise. Confidence. Consistent 

results. It's easy to see why leading 

laboratories look to Affymetrix for 

proven microarray solutions. Based 

on a decade of innovation and 

experience, Genechip@ microarrays 

have set the standard for quality. 

Affymetrix spotted array systems with 

Pin-and-RingTMarrayer technology 

provide choice and flexibility in 

experimental design. And all 

Affymetrix products are backed by 

a world-class support team that is 

committed to your success. 

See for yourself. Call today 

and discover why Affymetrix is the 

recognized microarray leader. 

Experience makes 

the difference. 

AFFYMETRIX, 

3380 Central Expressway 

Santa Clara, CA 95051, USA 

Circle No.71 on Readers' Service Card 

Affymetr~x. Genechip, Pin-and-Ring and the 
Affyrnetr~xlogo are trademarks used by Affymetr~x, Inc. 
0 2001 Affymetr~x. Inc All rights reserved 
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Finally, Efficient Intracellular Protein Delivery! 

BioPORTERTMProtein Delivery Reagent-
Direct delivery of proteins, peptides, and iarious 
macromolecules into cells 

Fast and efficient 

Easy to use and stable 

BioPORTER protein delivery reagent is the first and only 
lipid-based protein delivery system that effectively 
translocates macromolecules into living cells.*BioPORTER 
makes proteins or peptides directly available to cellular 
processes without the need for transcription and translation. 
BioPORTER reagent interacts non-covalently with the protein 
or peptide of choice and forms a protective vehicle for 
immediate delivery into cells. 

Now your protein or peptide can be directly available for a 
variety of studies like intercellular signaling pathways, cell 
cycle regulation, control of apoptosis, study of oncogenesis 
and transcription regulation. Call GTS today to speed up 
your functional protein studies with the BioPORTER protein 
delivery reagent. 

US and worldwide patents pcnd~ng 

To Order: 888-428-0558 

We have used the BioPORTER reagent 
to study the molecular mechanism of 
apoptosis and we are planning on 
using it to investigate host/pathogen 
relationships. BioPORTER reagent is a 
new and powerful tool in the 
functional genomics arsenal. 
-JacquesCorbeil 

Veterans Medical Research Foundation 
Virology and Infectious Diseases Sections 
UCSD 

Thanks to the BioPORTER reagent, 
we are quickly getting into a very 
exciting phase of apoptosis research. 
-john C. Reed 

Burnham Institute. 

Apoptotic Protein Delivery in Ki-ras 267B ICells 

Granzyme B (450 ng). Caspase-3 (3.3 ng) or P-galactosidase (2 pg) were 
added to Ki-Ras 267 cells (prostate cancer) with or without BioPORTER 
reagent. 24 hours after protein delivery, cells were directly analyzed for 
apoptosis by flow cytomerty using an Annexin V-FITC assay kit. 

Fig. BIC FITC-Antibody or $-gal
Fax: 858-623-9494 Delivery Into Mouse Fibroblasts 
I0 190Telesis Court, San Diego, CA 92 12 I, USA FITC-labeled antibody (2pg)or Pgal 

(05 pg) were delivered with 25 of
For more information and a list of distributors visit the B ~ ~ ~ o R - ~ ~ ~ ~ ~ ~into-3~3 
Gene Therapy Systems web site @ cells grown on mverslips in semm 

' http:llwww.genetherapysystems.com free conditions. Cells were examined 
4 hours after protein delivery. 
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Separation in a 200-well Latitude HT Precast Agarose Gel. 

LatitudeHTprecast agarose gels are ideal for a wide range of highmthroughput 
PCR applications. Choose from a variety of convenient sizes, agarose concentrations, buffers 
and microtiter-plate-compatible well configurations of 100,200or 300 samples -all designed to run 
in most standard large electrophoresis chambers. 
Count on reproducible results every time. Latitude gels are precision cast using BMA's 
high quality SeaKemR and Nusieve@ agaroses and each lot is quality and performance tested. 
Latitude HT precast gels are ready to use. No gel preparation is required. 

Get results fast! Call 800-521 -0390 for a free sample. 
BMA,Latitude and NuSieve are trademarks of Bio Whittaker Molecular Applications. SeaKem is a trademark qf FMC Corporation. 

02000 Bio Whittaker Molecular Applications. 

BIOXWHITTAKER 
MOLECULARAPPLICATIONS GelsACAMBREX Company Circle NO. 16 on Readers' Service Card m l ~ r e c a ~ t  



P R O D U C T S  Y O U  T R U S T .  T E C H N I C A L  I N F O R M A T I O N  Y O U  NEED.  
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Red-hot features and ice-cool reactions 
Samples and reagents often have to be temperature-controlled 

constantly and with the utmost precision on the lab bench. Eppendorf 

has given this requirement top priority and developed the Thermostat 

plus, a compact bench-top device for a wide spectrum of applications 

in a temperature-control range from -5°C to 99 "C! In addition to single 

temperature-control and no time limit, both the temperature and the 

run time are individually programmable, which means that you can auto-

matically run up to four temperature levels and four time phases in 

succession. The integrated RS 232 interface can be used to control 

your Thermostat plus and to record its results in accordance with GLP. 

The perfect insulation of the thermoblocks guarantees precise 

temperature control. What is more, there is no risk of burns to users' 

hands as the tubes can be removed easily at all times, even during the 

temperature-control process. Of the six exchangeable thermoblocks 

which can be used with the Thermostat plus, five have the same design 

as those for the Eppendorf Thermomixer comfort. Another compatible 

partner is the IsoTherm-Systemmwith its tailor-made racks and cool 

packs. And the universal CombiBox thermoblock transforms the 

Thermostat plus into a temperature-stable reagent depot, with space 

for individual tubes with a height of up to 60 mm. 

Eppendorf Thermostat plus: A red-hot tip for every lab! 

Exact temperature control of 

all commonly used lab tubes 

Temperature-control range 

from -5 "C to 99 'C 

Autoclavable, non-freeze racks 

with 24 numbered positions 

facilitate rapid handling of all 

samples 

ennendorf. 
In touch with life 

Exchangeable therrnoblocks: 

-for 24 x 0.5 ml, 1.5 ml or 2.0 ml 

micro test tubes 

-for microtiter plates with all well 

forms, incl. deepwell 

plates 

-for headspace tubes and other 

lab tubes (011-12 mm, height 

30-76 mm) 

- CombiBox for tubes of 

various shapes and a height 

of up to 60 mm 

EppendorfAG .22331 Hamburg . Germany . Phone +49 40-53801-0 . Fax +49 40-53801-556 . e-mail: eppendorfQeppendorf.com . Internet: www.eppendorf.com 

Brinkrnann Instruments, Inc. . One Cantiague Rd.. Westbury, NY 11590-0207 . Phone 800-645-3050 or 516-334-7500 . Fax 516-334-7506 

e-mail: info@brinkrnann.com. Internet: www.brinkmann.com 
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The CLONTECH CLONdisc p late is a ready-made,  wa fe r -
t h i n  cu l tu re  med ium system t h a t  con ta ins  a dehydra ted  
nutr ient medium, a co ld-water  gelling agent, and indicators 
for  lac +I- differentiation. Wi th  an 18-month shelf-l ife and 
the  opt ion of  adding any  ant ib iot ic  t o  your  d i lu ted E.coli 
culture, CLONdisc plates replace agar plates fo r  vir tual ly 
a l l  m o l e c u l a r  b i o l o g y  a p p l i c a t i o n s .  CLONd i sc  p l a t e s  
dramatical ly reduce cost, storage space, incubator  space, 
and waste.  

Panel A s h o w s  a t v ~ i c a lCLONdisc d a t e  n o c u a t e d  w i t h  a n  a l a u o t  o f  b a c t e r a l  CLONdisc plates simplify the bacter ia l  plat ing process t o  
cul ture.  Panel B s h o w s  a s ~ n g l ecolo'ny s t reaked on a r e h y d r a t e d ' c ~ ~ ~ d i s cplate.  three steps: inoculate, incubate, and pick, Using CLONdisc
Lact colonies appear  blue due to  t h e  p resence  of X-gal  in  t he  g rowth  rnatrlx. Lac-
colonies appear  red  due to  t h e  p resence  o f  TTC. Bo th  Images w e r e  obta ined us ing plates means: 
an Epson 836XL fa tbed  scanner .  

Visi t  w w w . c l o n t e c h . c o m  for more in format ion  and 
special offers. 

Made by 3M for CLONTECH Laboratories. 
Made in USA from U.S. and foreign components. 
Pet.f lm s a . eg  s-erec t.adema.< r f  3PvI 

Austria: BD CLONTECH Austria Te. 01 310 6688 Fax 01 310 7744 
Germany & East Europe: BD CLONTECH Germany Te 06221 3417 0 Fax. 06221 30351 1 
Japan: CLONTECH Japan Laboratories Ltd. Te: 03 5324 9609 Fax: 03 5324 9636 
Switzerland: ED CLONTECH Switzerland Tei: 061 48522 84 Fax: 061 48522 86 
United Kingdom: BD CLONTECH UK Tel: 01256 476500 Fax: 01256 476499 
BD OHicesIDistr ibutors Austral ia 02 8875 7000 1 Belg~umiLuxembourg: 053 720 550 Brazi l :  11 66940539 
Canada. Nov' :all CLORTECH d,.ecr . 800 662 2566 Chile. 02205 6770 C h ~ n a  10 6418 1608 
Czech Republic.0197265214 Denmark 43434566 1Egypf.3498311 1F1nland:098870780 France:Ol 34 602424 
Greece: 01 51 53882 .Hong Kong. 02575 8668 1 Hungary  01 280 3728 India. 91 124 6383566 lo 77 
Israel:  04 9960595 Italy: 02 48 24 01 Korea: 02 3404 3770 1 Malaysia. 03 757 1323 M e x ~ c o :525 281 4718 
The Netherlands. 020 582 94 20 1 N o r w a v  46 I018 77 55 110 Ph i l ioo~nes :63 2 807 6073 1 Poland: 49 6221 3417 0 
Portugal.  121 361 3620 ~ i n g a ~ o r e : ' 0 8 6 01175 I South ~ i r / c a .021 67 i  5;66 Spain. 91 848 8185 
Sweden: 08 77 55 110 1 T a ~ w a n '02 2722 5660 1 Thatland. 662 643 1371 Turkey: 0216 385 8321 re. 01 16 01 

9 N o  weighing or mixing of agar and media 
9 N o  microwaving or  autoclaving 
9 N o  contaminated or  expired plates 
a N o  wo r r y  about  having the w r o n g  antibiotic 

N o  wai t ing 
a And ... no pouring plates! 

C i r c l e  No. 87 on R e a d e r s '  S e r v i c e  C a r d  

C L O N T E C H  
N O W  Y O U C A N .  

1321; E a s t  R l z a d o \ ~C r c e  i a o  A l t o  C a  f c r i a  91303 USA 

T e  800-662-2566(CLONI 650-424-8222 Fax 800-424-1350650-424-1088 
E ~ q ap ~ o d u c t s 2 Z c I o i - e c ~ icot- o ~ d z ~ s ~ c l c ~ i t e c ' lc o r  l ~ i ! e r ~ i e -IL:Y!.+ C~CI : !CC~ c o r n  

Z 21201 CLI3hTEC- L a b o r a t c r e s  t i c  A C 0 9 5 3 3  



Easy-to-use -easy mixing and delivery in aqueous 

suspension 

Fast -boosting performed after only 2 weeks 

Highly effective -rapid production of high antibody 

titers 

Antigen-sparing -less antigen required than with 

, d ~ d dImmunEasy 
Mouse Adjuvant 

Mix and incubate 
5-10 rnin at RT 

Inject 

conventional methods 

Safe -non-toxic adjuvant with no adverse side effects 

ImmunEasy Mouse Adjuvant - the best choice for mouse immunization. 
Trademarks. QIAGEN", ImmunEasy'" O 2001 QIAGEN, all rights reserved 

www.qiagen.com Circle No. 34 on Readers' Service Card 
QIAGEN: Distributors: 

Australia Canada France Pvgenhno Tecnolob S A (0111 4555 0010 Aurhio/Hungary/Slwenio R u P MARGARITELLA justr,o (011 889 18 !9 Belgium/ 
Tel 03.9489.3666 Tel, 800~572.9613 Tel, 01.60~920.930 Luxemburg Westburs h r 0800 19815 Brazil Un%rc#encedo Braill 01 1 3622 2320 ChinoGeneCompany Lmlted 1852128966283 
F~~ 03.9489~3888 F~~ 800.71 35951 F~~ 01.60.920.925 Cypur Sc#entron$csLtd (021 765 416 Czech Repbli BIOCONSULT spot r r o  (0214447 1239 Denmark Merck Euroiob A/S 

43 86 87 88 EgyplCin~loh525 7212 Rnbnd Merck Euiolob 9,(091.804 551 k e B#oAnoIyt~ca5 A (Oll440 03 18 Indio Geneiix 

Germany Ibb (5111542 1714 or (51I j J l i  9346 lkmd Westburg (Iirael] ~ t d08 66 55 813 or 1 800 20 22 20 Korea LRS laboratorei lnc 

lei 02103-29.,2400 ~ ~ 1 ,02.3343041 1 tp":3.55471 1021 924-86 97 Malmpia Reieorch B~;labi Sdn 8hd 10317312099 Mexico Quimmco Volaner S A de C V (5) 525 57 25 

Fax 0210329.22022 Fox 02-33430426 Fax 03-5547-0818 The Neherlandr Wellburg b v  10331-4i50094 New Zeahnd Btoiob Sclent~iicLtd (091 980 67W 3r 0800 933 966 Norway 
Merck Eur3Iob AS 22 90 00 00 PolandSyngen Botech Sp r o o (571I 35 I d l  06 or 0601 70 60 07 Porhlgal IZASA PORTUGAL. 

Switzerhnd UK USA 
LDA (11424 -3 64 Singapore Rereorch 8,olab~ Pte Ltd 2731066 Slwak Republic BIOCONSULT Slovak~o ip31 a r o  
j071 50221 336 h u h  Ahra Southern Crorr Bofechnaiogy (Phi]Ltd 1021) 671 5166 Spain IZASA. S A (931902 2: 30 90 Sweden 

..... 
Tel 061-319-3031 1.1 01293-422-999 Tel 800-426-8157 Mtrck Eur:lob AB (081 621 34 W Tolwon TilGEN B~olcenceCarporot8on j02) 2880 2913 Thailand Theero Trodng Co L!d 
Fax i'61-319-3033 FOX 01293-422-922 FOX 800-718-2056 (021412-5672 In oher ~ounhiescontrwt: QIAGEN, Germany 

QLAGEN 



G I H C C ) ' "C e l l  C u l t u r e :  
the standard for Dver 40 years. 

lnvitrogen Corporation 
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Curiosity is in man's nature. But mere knowledge is not enough. For us at MWG 

biotechnology is the practical search for a better and healthier life. Genomic Discovery is our 

commitment to provide you with complete solutions from genome to gene function. Let our 

expertise help you face everyday's challenges in the genomics field. Contact us and let's discuss 

your next project. www.mwg-biotech.com 

meeting iife's chalienges 

Circle No. 36 on Readers' Service Card 



BREPTM Absorbance Fluoresceacelatensity Luminescence TRF HTRP FRET AlphaScreenrM 


Packard 
A Packard BoSclence Company 

Packard Instrument Company 
800 Research Parkway 
Meriden, CT 06450 U.S.A. 
Tel: 203-639-2598 Toll Free: 1-800-323-1891 
Fax: 203-639-21 72 

For international offlces v~slt our Web site or contact the 
Packard U.S.A. off~ce. 

Packard's New Universal Microplate 
Analyzer Optimized for BRET2'" and 
~lpha~creen'"Technology... 
If your research takes you from solution to cell based assays, 
in 6- to 1536-well formats, using virtually any non-isotopic method 
of detection, the FusionTM universal microplate analyzer is the only 
instrument that can meet your ever changing needs. 

From basic research to assay development, to high throughput 
screening, Fusion is the first multi-detection platform that you 
configure to suit both your research requirements and budget. 

Fusion is the only multi-detection plate reader optimized to take 
advantage of versatile new BRETZTM assayand AlphaScreenTM 
technologies from BioSignal Packard. 

Call, write, fax, or visit our Web site today to learn how 
one instrument can do so much in so many ways. 
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Good partnership is the basis for success. And partnership for us at MWG means 

that we will help you meet your work's challenges. It may be high throughput DNA sequen- 

cing, DNA synthesis, customized DNA microarrays or our SNP service - we are right there 

with you. Why not contact us and let's discuss your next project. www.mwg-biotech.com 

meeting life's challenges 
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Demand greater BlOACTIVlTY inyour plasmidpreparations 

Comparative Purification and In vivo Data 

NAKED DNA 

- Example of a high copy number plasmid purification 1% Agarose Gel 
YIELD AND PROCESSING TIME COMPARISON0.9 T..-...-....... ~ ~ ...-...--..--..--~.-~ ......... ., 

I II 111 IV v PristineDNAW 

Commercial Kits 

- More DNA and RNA data at WWW.geIleSpan.COm 

Features: Benefits: 
1. Fast, low endotoxin, high yield 1. Easy to use and affordable 
2. Proprietary EndoSepTMSuspension/Lysis 2. Less contaminants that impair BIOACTIVITY 
3. Affinity binding fast flow column 3. High level of supercoiled plasmid 
4. NaOH cleanable (lox) 4. Linearly scaleable for cGMP 

PristineDNATMPlasmid Purification Kit 
The name represents QUALITY 
Quality translates to functionality or BIOACTIVITY 
Highly bioactive plasmid DNA corresponds to EXPRESSIVE grade 

Go To PristineDNATMon Website: www.genespan.com 

Setting new standards in nucleic acid quality 
\ l l o x 

19310 North Creek Parkway, Suite 100 Bothell, WA 98011-8006 Tel: 425-482-3003 Fax: 425-482-3005 
e-mail:sales@genespan.com 
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We have the tools to make your success happen. At MWG we ourselves are con- 

stantly confronted with biotechnologie's challenges. That is why we understand your demands. 

From a personal thermal cycler to a high capacity production line MWG can provide high-end 

genomic instruments and innovative solutions. Why not contact us and let's discuss your next 

project. www.mwg-biotech.com 

meeting life's chaiienges 
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e waitilqg. Discover-KioSowce El. 
BioSource International knows that efficiency at the bench is 

ELISA Time Co~mparison
important to you. That's why our ELISA kits are developed and 

manufactured to be rapid and easy-to-use bench top tools for bas^^ R a t  T\F ( 1  Lh 3 i m  4h ?Om I h  35m 

sclence research. Need run assavs s~ngle day iiii IF^ , ~h 4irrl ~h ?om ~h 45mto m u l t ~ l ~ l e  ~n a -
ClsT\F u ?h 1Oni 411 iOm ? h  

no problem! Many BioSource assays ran he completed in under 

3 hours. O n  average, you w i l l  save 90 minutes ~ v h e l i  \ o u  

choose a B~oSource k ~ t  over a major competitor Don't w a ~ t  any A\lcragc t l n ~ c  sa\ietf lh 301111 
longer, ca l l  B ~ o S o u r c e  todav we ' l l  stand the test ot  t ~ m e  -

t o r  r i  i t  i r t h  u,i r i n ~  

FREELab Co~l l tdom~~?Tinierl 
Just order 1 ELISA k ~ t  and recelbe SOURCEB~oSour~e  

a 3-channel 99 hour c o u n t  do~\n/up t~mer w ~ t h  
 INTERNATIONAL
alarm FREE'  

On< t I D C ~c I t h n ~ c rOtcr j,I,l , r  ,LN (It 5 71, t l ,  XL 1 c n 1  , I  c ~ C I LL l 5 O l  !\I ,I) 

~ r \ I r I ~I I I t n t t t r  r I i i t  0 r 1 r 4 r I I f lO l  

PIFI~P I O U  .I f,+,cck5t01 lit \ i r t  C~rcleNo 17 on Readers' Serv~ce Card 





Pick Your Breakthrough! 

The first microarray detection kit that: 


1.Works consistently 
2. Works with microgram quantities of total RNA 
3. Works with a fast, easy protocol 

ese advances would be a 
rward. But all three at once? 
pletely changes everything! 

Submicro detection kit for expression arrays gives you 
tivity without compromise. The kit i s  exceptionally reliable 

ble results than any other detection system. There 
and a better signal to noise ratio than with any 
Ily trust the data you generate. 

quantities of total RNA. 
human tumor samples, this advance literally 

tection of microgram quantities of total RNA 
amplification and all the disadvantages 
&ding bias. With 3DNA Submicro kits, 
ccurate results with the smallest samples. 

It works with a fast, easy protocol.
m yeast total RNA samples, 

The 3DNA Submicro kit's protocol i s  short, simple and well defined. (In fact, 

galactose shift SubmicroEX kits 	 one version of the protocol eliminates all concentration and centrifugation 
steps.) Total "hands on" time is only 20-30 minutes. Without question the utter 
simplicity of the 3DNA Submicro protocol makes possible its exceptional 
reliability. 

Will you take advantage of all three breakthroughs? Two? One? You get all 
three at no extra cost. And with it, never before sensitivity, never before reliability 
with never before speed and simplicity of protocol. The advances are so 
profound, frankly, you have to use a 3DNA Submicro kit yourself to believe them. 

Genisphere Inc. 14 Philips Parkway Monivale, N] 07645 
Tel #s: 877.888.3DNA 201.651.3 100 
Fox #s: 877.FAX.3DNA 201.651.31 16 Genisphere
www.genisphere.com 

Genirphere, 3DNA and Submicro are Irademorkr of Datorcope Corp 
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Imagine. Through one system, you can leverage Celera's super-computing power, 
scientific know-how and fully integrated databases t o  expand the capacity of your 
existing R&D infrastructure. Accelerate your ability to  identify genes, genetic variability, 
phenotype-genotype relationships and their connection to  disease and therapeutics with 
the Celera Discovery System. 

Visit www.accelerate.celera.com to see our discovery system at work. 

C e l e r a  D i s c o v e r y  S y s t e m  
I n t e g r a t e s  t h e  W o r l d  o f  
G e n o m i c s  

Advances in high-throughput techniques for 

sequencing, investigating mRNA expression, 

protein-protein interactions and proteomics 

are generating ever-increasing amounts of 

data. The Celera Discovery System has the 

power and ability to integrate a broad set of 

data including: 

ICelera's exclusive genomes IGenBank and 

multiple other sources Igene indices 

lontologies Iprotein motifs and domain 

databases Isequence trace files ISNP data, 

and more. 

Relationships between these data are defined 

through pre-computed similarity searches, 

domain searches, protein classification and 

the identification of orthologs and paralogs. 

Combine Celera's genomic and biomedical 

data with Celera's computational tools and 

super-computing power and you get a 

bioinformatics infrastructure right at 

your desktop. 



of Mouse to 
enes 

y completed Mouse 

Genome. Our 4 .5~ sequence of three strains 

of mouse (129/SvJ, DBAIZJ, AIJ) provides the 

reference coordinate system for mouse 

The Most Complete research. In addition,Celera has identified 

Assembly of the Human millions of mouse SNPs.Celerals efforts to 

Genome overlay the mouse and human genomes to 

produce a "humanized mouse" model will 
Celera's human assembly provides the most facilitate discovery of previously unidentified 
comprehensive and accurate view of the genes and regulatory regions. 
Human Genome. Using approximately 5x of 

Celera human sequence data combined with 

BAC data from GenBank, Celera's ordered and 2.8 Mill ion Unique SNPs 
oriented Human Genome is the most Mapped to the Human 
accurate and complete. Celera's Human Genome 
Genome establishes the genomic context to 

discover novel and full-length genes and The Celera SNP database is a powerful 

regulatory regions. It is fully integrated into resource for selecting informative genetic 

the Celera Discovery System which gives you markers that support and enhance gene 

the tools to analyze: discovery, drug targetsand toxicity profiling. 

ImRNAs Iproteins Iconserved genes, Celera's SNP database contains 2.8 million 

and more. unique Single Nucleotide Polymorphism 

collection of human Sb 
Ensuring Data Acc uracy 

are integrated, mappec 
with Comprehensi ve 

Genome coordinate sy~.,,,,,~, nun,,nRLU." 
Annotation 

mRNA, protein sequences and diseasc 

Celera builds a comprehensive view of human information. 

genes, proteins and mRNAs through i ts  on-

going investment in computational tools and 

expert annotation. Exclusive computational 

programs generate uniform data for quick 

and easy target identification. In addition, our 

staff of expert annotators validate and refine 

transcript structures, predicted proteins and 

gene family assignments. 
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FluorescentArray Surface Technology 

FASTMSlides provide a simple solution to your microarray problems. In addition, our FAST Slide MicroHybridization Kit has all the components for 
quickly detecting your microarrays, conveniently packaged in a kit.

FAST Slides feature much higher binding capacity and specific signal than coated 
glass slides. In addition they have unprecedented reproducability from spot to For more information about our products, visit our website at 
spot and do not require lengthy processing prior to use. www.arraying.com or, call our arraying specialists: 

All of these features are combined with detailed protocols for well established United States and Canada: 1-800-245-4024, South America: 1-603-352-3810 

hybridization techniques that produce glorious results slide after slide. Germany: 0800-245-4024 (Free Call), Europe & Asia: t49-5561-791-575 

FAST Slides prodltced rn collaboration with Grace Bio Labs, Bend, OR 

Schleichera Schuell-
Schleicher & Schuell GmbH PO. Box 4. D-37582 Dassel Germany Free Call 0800-245-4024 Te1+49-5561-791-575 Fax +49-5561-791-533 lifescience@s-und-s.de 
USA: Schleicher & Schuell Inc. 10 Optical Avenue Keene, N.H. 03431 USA Toll Free (800) 245-4024 Tel(603) 352-3810 Fax (603) 357-7700 techsew@s-and-s.com 
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Life Sciences 

Drug D~scovery 1 Research I Genet~cScreening 

PerkinElmer Life Sciences and 
NEN working together? 

NE$ precisely. 
Measured Success 
PerkinElmer and NEN are a perfect 

high throughput screening and 
other areas involved in target 
validation for drug discovery. 
Optimized solutions through 
increased sales and technical 
support worldwide. 

Learn more about the new 
PerkinElmer Life Sciences. 
www.perkine1mer.comAifesciences 

PerkinEimerTM 
life sciences. 

World Headquarters: PerkinElmer L~ feSciences, 549 Albany Street, Boston, MA 02118-2512 USA (800) 551 -2121 
For countr\i-spec~ficlocations, visit our web site. 
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...AND PEACE OF MIND 

Trust is an essential element of your research. Laboratory 
professionals worldwide rely on our Class II, Type NB3  

Biological Safety Cabinets for the performance they need. Many 
unique design features contribute to the increased protection, 
reliable performance, and convenience provided. 

Patented Vortex Channels, located on both sides of the front 
intake grille, create high velocity air in the corners to inhibit the 
escape of particulates from the cabinet work area. 

Return air slots above the work surface on each side wall 
provide added cross contamination protection. 

10-inch work area opening provides easy access to your 
product and greater mobility. 

Blower continues to operate when the window is closed so 
Class 100 air quality is maintained and your work area is always 
ready to use. 

Accessories, such as storage drawers, armrests, footrest, lab 
chairs, and stands, allow you to create a workstation tailored to 
your needs. 

Contact us for details about our complete line of Biological Safety 
Cabinets and accessories. 

P.O. Box 649 Marietta, OH 45750 740-373-4763 Fax: 740-373-6770ThermoForma USA and Canada I-800-848-3080 An IS. 9001 C O ~ W ~ Y  
International Distributors Worldwide 

A ThermoElectron business 
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for it, ask a colleague 
why your next vibration 
isolation Itable should 

be from TMC. 

We continuallyask our 
customers to rank our t 
on a scale from 1to 10. 
also ask why they chose 
Here's what they say: 

"lo!!This is our 2nd 
table. they work well., " 

Price. Ken McKay 
very helpful" 

Dartmouth Medical School 

"10...Quality, service, price" 
UC Santa Barbara, Physics Dqartment 

"10...We have used TMC tables for years. 
Always pleased,..pastexperience" National Institutes of Health 

"10...Very reliabldgood quality and workmanship... 
previous experience at NIH" Howard University 

"10...Easy set-up and hook-up...Competitor 
recommended you!" UMmsMedical Cmter 

"lO...Thisis my fourth TMC table purchase... 
Price and fast delivery" University of A\ew Mexico 

"10...Excellenthelp from Wes Wigglesworth 
,..Past experience" Neuroscience Department at a NYC University 

"Let me tell you that your table is working beautifully. 
There is no vibration in the tip of the electrode!!!!!!!! 
Thanks again, you made 
my life much easier." 

Baylor College ofMedieine 

Technical Manufacturing Corporation 
15 Centenn~alDr~ve 

Peabody, MA 01960 USA 
Tel: 978-532-6330,Fax: 978-531-8682 

e-mail: salesOtechrnfg.com 

1-800-542-9725 www.techmfg.corn 

V I B R A T I O N S O L U T I O N S 

J a-half day conference on legal is-
sues and strategies in responding to 
allegations of research misconduct. 

Changes in regulatory policy and re-
cent litigation regarding research mis-
conduct have complicated the legal 
environment for the federal govern-
ment, colleges and universities. Thls 
conference will help improve under-
standing of policies, procedures and 
methods for responding to allegations 
of research misconduct and of the 
rights and responsibilities of all par-
ties involved. 

Conference topics include the regula-
tory framework and interactive rela-
tionship between government and in-
stitutional policies; legal issues em-
bedded in the inquiry, the investiga-
tion of research misconduct and ap-
peals process; and issues surround-

I ing litigation. 

The conference is intended for an au-
dience of federal officials, university 
and medical school administrators and 
counsel, researchers, private attor-
neys, law professors and others in-
terested in examining key legal issues 
associated with allegations of research 
misconduct and identifying strategies 
for effectively responding. 

Registration is limited Registration 
and other information can be found 
on the WWUT at: 
http:Nwww.aaas.org/sppflegal 

or contact Rachel Gray, AAAS, 1200 
New York Ave., NW, Washington, DC 
20005, Tel:202-326-70 16,Fax:202-289-
4950 or E-mail: rgray@aaas.org. 
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You're looking
f l  

Read about the human genome -www.sciencemag.org 

I n  the 16 February issue, Science One thing is certain, the research 
published for the first time the entire contained in this issue of Science marks 
sequence of the human genome. The the true beginning of the genomics 
research findings contained in this revolution. Discover the future every 
issue mark a historic scientific event week in Science. 
that will have incredible im~ac t  on our 
future. The data may be mined to finally 
develop cures for cancer, AIDS, and 
other deadly diseases. Or it may offer 
clues to solve other biological mysteries. 
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The Canon National Parks Science Scholars Program will 
award scholarships to eight doctoral students in 2001. Each 
student selected will receive $25,000 per year for up to three 
years to conduct research in the national parks. The Program is 
underwritten by Canon U.S.A., Inc. 

The 2001 competition will focus on four research topics within 
the biological, physical, social and cultural sciences. The 
research topics are of critical importance to the management of 
the National Park System and selected by the National Park 
Service. Students applying for 2001 scholarships must submit 
dissertation proposals that address these topics. 

Visit htt~://www.n~s.eov/socialscience/waso/acts.htmfor an 

application and guidelines, or contact Dr. Gary Machlis, 

Program Coordinator, Canon National Parks Science Scholars 

Program, Natural Resource Stewardship and Science, National 

Park Service, 1849 C Street, NW (MI9 3127), Washington, DC 

20240, pmachlis(iiuidaho.edu. 


Applications are due 1 June 2001. Winners will be announced 
August 2001. 
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